Purification and properties of L-alpha-glycerophosphate oxidase from Streptococcus faecium ATCC 12755.
A procedure was developed to purify the Streptococcus faecium ATCC 12755 L-alpha-glycerophosphate oxidase. The molecular weight of the purified enzyme was 131,000 and the subunit molecular weight was 72,000. Two moles of FAD were bound/mol of enzyme. Apo-L-alpha-glycerophosphate oxidase displayed physical properties similar to the holoenzyme as judged by electrophoresis in 10% buffer gels at pH 8.5 and by centrifugation in a 5 to 20% linear sucrose gradient. The apoenzyme was completely reactivated by incubation with FAD. L-alpha-Glycerophosphate oxidase was specific for L-alpha-glycerophosphate when compared with several other pohsphorylated glycerol and sugar derivatives. Oxygen was the preferred electron acceptor. At 10 mM DL-alpha-glycerophosphate (below the Km of 26 mM for L-alpha-glycerophosphate), activity was increased from 2.6- to 10-fold by increasing the buffer concentration from 0.01 to 0.1 m. This buffer effect was observed with potassium phosphate and other anionic buffers. In 0.001 m potassium phosphate buffer, pH 7.0, activity was increased by several divalent metal ions, including 10 mM CaCl2 (7.7-fold activation) and 10 mM MgCl, (6.8-fold activation). Fructose 6-phosphate and fructose1-phosphate were inhibitors of the L-alpha-glycerophosphate oxidase.